samples suspected of containing the Tet M determinant. The nucleic acid analysis method is nonradioisotopic and is performed much like an enzyme-linked immunosorbent assay without sophisticated instrumentation. Ninety-six samples can be processed simultaneously in about 4 h. A detection limit of 1.5 x 104 CFU coupled with same-day results may be sufficient to permit direct diagnosis of tetMmediated tetracycline resistance in clinical samples.
Strains. TRNG (MIC, .16 ,ug/ml) were obtained from Edward Hook III, Johns Hopkins Hospital, Baltimore, Md., and Marilyn Roberts, University of Washington, Seattle, who also supplied the tetracycline-resistant (Tc) commensal strains. Tetracycline-susceptible (i7cs) N. gonorrhoeae strains were obtained from the Neisseria Reference Laboratories, Seattle, Wash. N. gonorrhoeae strains were grown on chocolate agar or Thayer-Martin medium. The turbidity of cells harvested in GC broth (4) was measured at 520 nm. Samples of dilutions in GC broth were taken to determine the number of CFU on chocolate agar. Commensal samples consisted of frozen cell suspensions. (17) was added. Each probe was designed as described earlier (17) to contain sequences complementary to the entire tetM structural gene (6) and to the amplification multimer (17; T. Horn and M. S. Urdea, Nucleic Acids Res., in press) or the solid-phase capture probe (17) . After incubation at 65°C for 20 min, 13 ,u of neutralizing solution [2 M 3-(N-morpholino) propanesulfonic acid, 12.3x SSC (lx SSC is 0.15 M NaCl, 15 mM sodium citrate)] was added. The mixture was incubated at 65°C for 15 min, and then 10 ,ul of heat-inactivated horse serum was added to each well. The solutions were mixed and transferred to Immulon I white wells that had been coated previously with a synthetic oligonucleotide (J. A. Running and M. S. Urdea, submitted for publication) complementary to the capture probe single stranded overhangs. The wells were incubated at 65°C for 2 h after which the mixture was removed from the wells and discarded. Each well was washed twice with 0.1% sodium dodecyl sulfate-0.1x SSC. Then 40 pI of branched amplification multimer (18; Horn and Urdea, in press) was added, and the wells were incubated at 55°C for 15 min. After two washes as above, 40 ,ul of an alkaline phosphatase-labeled oligonucleotide (18) was added. The samples were incubated at 55°C for 15 min and washed twice as above and twice with 0.1 x SSC. Detection was achieved with a dioxetane chemiluminescent substrate (Lumigen Inc., Detroit, Mich.) as described by Schaap et al. (16) . Luminescence was recorded either by using a microdilution dish reading luminometer (Dynatech; model ML1000) or by exposing the wells to Polaroid 57 instant black-and-white film in a dark chamber at 37°C for 10 min. For luminometer readings, the signal/noise ratio was defined as the light counts emitted by a well containing a sample divided by the light counts emitted by a well containing buffer alone. A sample was considered positive when the signal/noise ratio was .3.
Recently, workers in this laboratory reported the use of synthetic oligonucleotides and chemiluminescence to detect hepatitis B virus in human serum quantitatively (17) and the TEM-1 P-lactamase gene in various bacteria, including N. gonorrhoeae (15) . In view of the lack of a rapid test to screen for tetracycline resistance in bacteria, we have configured an Eikenella corrodens, were also positive in the assay. On the other hand, none of the 45 Tcs strains tested gave a signal/ noise ratio of greater than 2 even when 106 cells were used. The presence of solid medium (chocolate agar or ThayerMartin medium) had no effect on the signal output (data not shown).
The light output was recorded on a microdilution plate luminometer or on instant film. The luminometer records the absolute light output, whereas the instant film can yield qualitative results where a positive or negative answer is sufficient. Film also generates a visual record of the result, facilitating its interpretation. The same wells as above were used to expose instant film for 10 min at 37°C. The photograph of triplicate wells shows the exposed area of the film as light dots on a dark background. Figure 1 illustrates the relative luminescence emitted from wells containing various numbers of tetM-carrying cells. Our current detection limit is between 7,500 and 15,000 cells, when a cutoff value of 3 times the background signal is used. The detection limit is the same when a luminometer (Fig. 1A) or film (Fig. 1B) is used to record the light output. This sensitivity limit, which is approximately 10 times better than other reported methods (1, 8, 10) , is more than adequate for the detection of one colony (106 to 108 organisms) of tetMmediated TRNG from primary culture. The test could also be sensitive enough to be used for direct analysis of clinical samples.
Although we report here the use of a tetM nucleic acid assay for the detection of TRNG and several commensal organisms, the method should be applicable to the analysis of any tetM-mediated Tcr organism. Alternatively, by designing the hybridization probes to bind to the tetM gene and simultaneously to the 24.5-megadalton N. gonorrhoeae plasmid in an appropriate arrangement (15) , it should prove possible to limit the reactivity to TRNG. A similar assay that detects the TEM-1 1-lactamase gene only if it is integrated into the pHPA300 family of plasmids that carry the gene in N. gonorrhoeae and some Haemophilus spp. has been reported elsewhere (15) . The utility of antibiotic resistance assays with limited specificity is under investigation.
